"t^ COPY OF PAPERb 

ORIGINALLY FILED 



si 



., A f 



C&tH Ration W&er 37 CFR 1.8(a) 

I hereby certify that this paper (along wi'tRWpaper referred to as being attached or enclosed) is 
being deposited with The United States Postal Service with sufficient postage as first class mail 
in an envelope addressed to The Commissioner for Patents, Washington, D.C. 20231 on March 
13, 2002. 



Vangelis Economou 




Signature 



A 
A 



Name 

DOCKET: CU-2756 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

APPLICANT: In Cheol RYU et al 

SERIAL NO: 10/034,497 

FILING DATE: December 28, 2001 

TITLE: METHOD OF FORMING A CONTACT FOR 

A SEMICONDUCTOR DEVICE 

The Commissioner for Patents 
Washington, D.C. 20231 

SUBMITTAL OF PRIORITY DOCUMENT 



Group Art Unit: 2812 
Examiner: 



\ 
0 



Dear Sir: 

Attached herewith is a certified copy of Korean Application 2001-005451 1 
filed September 5, 2001, for which priority is claimed under 35 USC 119. 

Respectfully submitted, 



March 13, 2002 



Date 




/14 



Attorney tor Applicant 



Vangelis Economou, Reg. 32341 
c/o Ladas & Parry 
224 South Michigan Avenue 
Chicago, Illinois 60604 
(312) 427-1300 



RECEIVED 

APR 0 2 ZOO? 



OFFICE OF PETITIONS 




KORE»N 
PROTOT 



TUAL 
FICE 



COPY OF PAPERS 
ORIGINALLY FILED 



3 



is a true copy from the records of the Korean Intellectual 
Property Office. 



This is to certify that the following application annexed hereto 3 



c3 



C5 



| S «! 5 
Application Number 

i i ^ 1 °y 

Date of Application 



^5152! 2001 12 M 54511 s 
PATENT-2001-0054511 



2001 ^ 09S 05SJ 
SEP 05, 2001 



RECEIVED 

APR 0 2 2002 
OFFICE OF PETITIONS 



Applicant(s) 



£1 




Hynix Semiconductor Inc. 



2001 



1020010054511 



« 



& 2001/11/27 



[AiWS] 
[ ^> <M XH ] 

[g*s°i ssi 

[CH 
[CH 

[£S2I S^H^I] 

[&s°i ^shuh 



0008 

2001.09.05 

Method for forming contact in semiconductor 
dev i ce 

^§\M SFOIM^&tEX-ll 
1-1998-004569-8 

9-1999-000101-3 
1999-024436-4 

RYU, In Cheol 

740209-1768211 

134-835 

AiM«AI &gJ§ 121 HSj^gom^ 

328-207 

KR 

J IN, Sung Gon 

680708-1912215 

467-040 

0ISAI ^§§ g^OHlIM 102-202 

KR 
S^ 1 



19-1 



102001005451 



• 



?a o}X\: 2001/11/27 



Li D. CHBI21 
(21) 

[;|gi^jg] 17 B 29,000 2! 

[J^SSS] OS OS! 

I^tlSI^&S] 0 2d OS! 

[4JMS?S] 19 S 717,000 SI 

[sr^n 746,000 a 

[§¥Aifl] 1. S^Ai- SAHIA1(£B)_ie 



19-2 



1020010054511 %^ °AA- 2001/11/27 

&^<&^ *§^Rr #31: $7} 3U^#ii<a^<Ml 51 ^ #^t-2fl€l- *g^*> 

#31; £ 7 1 #^€-2flH* 3L^t> A o v 7l ^11^^^^ AVo,] 

<S^-&- ^*Rr #31; -*7l ^^TM^^ ^l]l#?Jr€^^-i- A d@!^S sflTl 
s}<3 a o v 71 H*I^#i3#3m^- a o v 7] ^^7)^9] <£^-jr ?AA A^-^VA^ A\ 
.312^ •£--§- ^^Rr #31; #7l ^li^Hjjs.jz|. *fl2^?»*# s ^-*i # 
7) 311 ^ 2 ^TM^MHl 3<3-5L CVD TiN BV-I: i^Rr ^ -^Rr 

#31; ^ <#7) #^* A oHl ^^^1*0. tgA^H A oM 311 * 2 nfl^*} 
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<9> ^vj-ofl O]-^ til 51*11 i*]-^ *fi2:*H, ^^^cgnVO. AlzV^o^ 5^_lz|. 

CHF 3 , CF 4) C 2 F 8 ^ r^Sl^ 7}i7} 7] 2] 5L^ Hi 51^1 i] ^ 

<10> Oj-i- 7j O-, #^^^-O.S A}-g-£l^ A>5|-nV ^^nT- ^ eg M 

<11> tij-tr^^^^^o] nl^Sj-ofl rtj-e} C] ^ SEfl^- ii z}-^ ^ol 

^e«, aol^o] 7 > ^ 3°1*R1 : 7000 A)# 

<13> olE^l ^^H, ^eJM^afl crf^ til^^i,^^ ^.Efl ^-^^^ £ 1* 

% V 2:*H A d^*>^ HA. 
<14> £ 1 £ ^Efl7l^ofl Hf^ tiJ-JE^^^ol ^BH ^^.g. ^^7) o]^ S 
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<15> ^ 7 ]^o]| a} ^ til^l^x}^ § eh ^^w 0 >^^, £ iofl £a]^ afsq-^-ol, 

M 3 €-7l#(l) A cHl ^lll^^^^^CS)^: f^J-Jl, ^-71 ^ll#?i^<?!^(3)^Hl £} 
l^^Bl^#2fl€(5)-a: 

<ie> #7l cf^^^ si €-#211^(5)* itt ^ll^^-^^^ v (3) A oHl A}2% 

M<3^(7)-§- f^W. 

<17> ol©H, A o V7 l ^12^I]:^^^(7)^H1 7j-JJ-n|- ( n]c Al jo. c £ ^j.j7 o]s. iS 

*fll ^ ^2 ^ *g^*]-7] ^ ##^3flfi<.9)-§: ^^W. 
<18> ncf-g-, a 0 1-71 ^ v ^-^-3fl^i(9)# 42%-^}^.9l^(7)s\- *iU^?i 

1^^(5)# ^t^H #7l ni-^^^el^#3fl^(5)sl- -gel^l^d) 

3 4^ ln#^l-7l^ ^ll^^*(lla)^ ^I2^^1-(llb)^r M °ll 

cf. °l n fl, *<ty] *fl2^t-(llb)£- ^ll^^*(lla)^.4 4 7000 A^l^ 

<19> 5EtV, #71 ^11 * *fl2 W ^ZV^-XjAHl, ^-^^Ol 7fl^Sl 

-^^Hl^jo] ^-.-g^o] tn^ J^£^ ^*^1 ^01^1-01(7000 Aol#)°11 ^l*ti 

^ ^ ^El^)# ^Tfl 3^ PR ^*H«- ?M JL *r xl^. 
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zvz| 7fl^Al7l^- ^111^^*4 ^12^^1-i: <§^*Vfe #31; #7l Xll^-I-4 ,^]2 
^-71 7lH ^ 2 ^Ti^^Hl CVD TiN ^-i- i^fe 

2 ^*-§r nflUSKr #?11:# if5}^| °l-f-<>1^ ^-^-5.5-^4. 

ii4 ^ -^^-ir-i- 7>^i #^t-3flEi* ^*Rr #xi; 

^iflH-g- ^-71 Xll^7ll^^ A oHl Xl2t-?> v d^^-ir $^S>Tr <M: A o v - 7 l 

*ll2#Tl Xll#?i^^^ ^e}^o.s XI ^ *H A cM H^^HM^ 

71 7111 ^ 2 f^^^HMI CVD TiN ^ ^*Hr ^Xl; ^ #7l CVD TiN ej-tf 
E ^SD A o V7 l XU ^ 2 ^^*-ir °fl^*>fe #3l:« 5L^"*H °1 

<26> ( .o a] ofl ) 

<27> els}. ^-xgofl Of^ «>£^ixfol 2E« ^ Ajti o Vtt] o. ^g-J. 
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<28> £. 2 Lfl*l £ 4^ tr]-^. HIS. Si ^ l^^t A ^^*f7l 

(23HH1. ^ ^^-i- ^ ^H^H 7fl^£l ^ ^fil 

BPSG, SOG i^Sl i# A <3 l-Hf^l °H , A o V7 l S?i^ 

< 30 > nc^g-, £^ #^#(°1S^)# SlsRr tfS-^ ii^^^-S. 

<3i> °1<>H. a o > 7 ] f^f2flEj(25)t *Hl##^<3^(23)^Ml *1]2 

^lM<£^(27)-g- f^W. 
<32> ac}^, S^tt £.Al§>xl 2>#*m, ^71 ^1 2^ ^ ^ <?i ^ ( 27 ) ^<=H1 

AT- -71 -n^-nV ( nl£Al AjEfl^O.^ aflTM^ af| 1 ^ ^2 ^*-§- ^ ^ *V 

nV 2fl EJ ( n| £ Al ) ^ ^ ^ tb4 . 
<33> ol^H, A oM ^^-^-3]l^(nlSAl)-§- nf^£iS. tf 7 l ^2#?}^^^(27)4 *fl 

1#2 1^^(23)^- *fl:*lSH A o V7 l S?i^#^^^€(25)S} -ae}^7l 

# (21)^1 <yjf£-^ Tjz]- £#Al-7l^ *fll^ia}£-(29a)4 *fl2^ E -»*(29b)-§- 
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^1^^4-(29a)H^ ^ 7000 A^l^ ^€4. 
<34> tE*V, ^ll2#lb^^^ v (27)^- ^ll#^€^^-(23)^ aJ^M asj 

A 14ii£ #^^(F) i^l- ?}& 7}^ 3L±= aM^-g- o}^}o^ ^ e >^ 

u} ^1 z$ ^ . ojnfl, a o v 7 i ^o_5 ^.g. 7>^] 7}iSb CF 4 , CHF 3 , 

CH 2 F 2 , C 2 F 6 , C 2 F 8 , C 5 F 8 £tM. 

<35> ZL&m, #7] z1ol7f ^ll-5^1-(29a)-g: 5A^r 

^12^.^^(295)01 7 fl^ nj|*>;*l Aj^^ofl £]*fl ^cf. 

<36> o]nfl ( ^Efl 7 )#^ £ 1°1H <2}- £o] , #7] ^]Z[ii7} ^7) ^l^«j#(29a) 

iiu ^7} ^i2^^^(27)^ ^ efl ^ ^Ir-i- 7}7^ 

1- ^#^€(25)^^11^ ^a^J- *Hl^*(29a)°] ^-sjs-ofl aj-71 

£^ #l#2fl^(25)4 >y*>7fl yi-g-s>H.^.^l ^ HS^^ 

^^l^>7fl ^14. ^^l-^l ^>ol7> M-fe ^]i^B}j^(29a)S] w>^^ 

°J l-^*^ «i^oi Ai^Tii t^eMl €^F. 

^(25)2} ^l^*(29a) ^ ^I2^^1-(29b) ZL^Jl *l]2#3;- : i<?§^(27) ^ 

il#^^^^-(23)Sl ^#sl a^^Hl CVD y 0 Vt ?Hl ^ 400 A<>]5[ 
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TiN ^(31)-&- ^z]"*>4. °l n fl, #71 TiN ^(31)^ TDMAT , TDMET Sfe TiCl 4 
±^it °l-g-§H 

<38> a o v 7 ] TiN yi-nvo. ^zv^ £ ^ cc^ ^zV^ofl ^ + H o N 2 , H 2 

f-2] 7}if °J= lkW ^ RF ^H-HH ^1*1^- x£ 

<39> IlElJl, TiN TiCl 4 iiit ^l-g-^M Ti^ v (££fe 

TiSi 2 )/TiN W-g- ^Hl ^2}-^ -tr oicf 

<40> Di^-o] > ^^ofl^ ^Slfe Ej^Eflo^ ^zjo} nfl ^ ^ej-g. ^7M-7lJl 

^ 4 ^-fr CVD ^ TiN^-g- 3^ 

£ 2#°1#^ TiN ev, Ti / PVD TiN / CVD TiN / W ££^r Ti / CVD TiN 

/ PVD TiN / W£] ^t^il- 
<4i> *>^ t ^-^71 ^sfl, #71 TiN W(31)# ^^\7] 3^M1 

, RTA S^r ^M^l-'d^Cture annealing) ^ il^l ^& &4-. 

<42> ncf|-, a> 71 TiN hvd)-(3 1 )o1 «g.^ ^ 1 ^.EM^(29a)^- *il2^ej*(29b)-i- 

S-^^ ^2t-?l^ < a^(27) A oHl ^^Sll^-(33)# ^al-^H #7l 2fll^*(29a)*}- 
^l2^E«l-(29b)# 

°1M 2}*V ^ ^o^o] ai) TiNJ! i. #^-#(glue layer H 2} «fl 
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^ Sj-iLs>.E.^.*) ^eHoiIa^ ej^^l^- -ysl^-f-sl 

^-7>a]^ ^#^^o] clHl6flol^(deviation)Siol 

<45> r^^H, ^ Aizv ^5.5].^ofl o^fV 7 fl^j sfliKfail)^ y o v ^]l> 

< 46 > Aiev se« a o l*> 0 l(^ 7000 A°l^)°fl HS^U^ lgig 

SlSfl ^ Alz|^^-a- ^^. 7 > ^71 nfl^g-ofl tij-c 

<47> ■& A o v #tb M*HH $33*1 3 

^-#3 7>*1 7.}e^ 4^ £3 ^7> 7>^*v ^oicf. 
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1#3H^4 Aj- 7 ] ^5^7] #3 7fl^Al-7l^ ^2^«}* 

* ^*Rr #711; 

at-7] ^1^131^4 ^ 2 -SEfl^-g- £ f6l a o v 7 ] ^ 2 ##^<£^HM1 *\°) 

5. CVD TiN 5]"* 3L^-*Rf ^f-g- «§ ^ *}±r ^Tfl; ^ 

#^# A oHl ^Agf^ 4>7l afli ^ 2 M«-* *flU*Rr £ 

2] 
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1*8 3] 

^1*<H] #7l CVD TiN^ v PVD CVD^l 

HL^ CVD TiN^ 5jf^S ^^Sl <H ^-^.2.5. *>fe h>£^1 

[UtIJ- 4] 

^1*<M1 &°H, A oM CVD TiN 1 ^ TDMAT iE^ TDMET iit ^}-§-*}?W 
TiCl 4 °l-g-^}<*| 400 A ^^-is}±r S-^o.^.*}^ 

5] 

■*fll1H &°H, A oM CVD TiN^-i: £^ SE^ #^-^1 N 2 + H 2 S^r 

N 2 , H 2 7}if °l-g-<5><^ #Sf^n> ^5l# ^U]*Hr 3# ^£-3. ^ 
± x\o] sea tg.^tg-ig 

["^^ 6] 

aflllMl SMH , -SM CVD TiN^ Ti^ TiN^* iE^Rr 
7] 

t^-^S 7}?] 7>^ O]^, B}V)^ A}-g-§}^ ^<L£- 
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^17%H1 5a<H-H. A cM 7>*1 7ViSfe CF 4 , CHF 3 , CH 2 F 2 , 
C 2 F 6 , C 2 F 8 , C 5 F 8 * £#*Hr ^ ^ y o Vt £. 

9] 

^]l*oHl &<H-M, #?1 ^12^^1-51 ^l-^*^ 7000 A 

[U^lfr 10] 

s^?lol7} Cf^ ^S}** ^*Rr Hl.£*lli7>o] SEfl ^^tiV^o]] ol 

^HjjAc] Tjol i^cf ^ ^12§§!M «8^sl-fe- #31; 

*fll ^ ^12 ?«II-f 5.^-*V -#:'l *1U ^ 2 f^^^Ml ^<>l£ 
CVD TiN ^-§r ^#*Vfe- #31 : ?4 
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CVD TiN ^<H1 ^y] afli ^ 2 n]]^^ 

11] 

[■U^ 12] 

afllO^H £M*1, CVD TiN^-t- PVD TiN^-fr 1^5}?^ CVD 

TiN^-i- ^^*>7l *H] PVD TiN^ ^ ^ #31 # ci i^-^ 

lU^S" 13] 

^110%H1 5a°H, A o v 7] CVD TiN^ TDMAT 5£fe TDMET ^-§-^4 
TiCl 4 °l-§-*M 400 A °1*> ^ A5.*Rf ££311 

14] 

*1)10*<M1 9X 6 \^\, #7] CVD TiN^I-a- ^^}^ 2.^ ^^Ml N 2 + H 2 SE^ 

N 2 , H 2 7>^# °l-g-3H #^°> ^^11- *H*Rr #31-1- el sJ-g- s. 

3 «1£^1 i*}^l ^ ^^« 0 v^. 
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l^T-ty 15] 

afllO^H] £M x i, ^7} CVD TiN^ v -8r Ti^4 TiN^-g- iW^r 
[Hf 16] 

ej7}^S. iif 7}^] 7}^ i&fe <>]■£:, e>C^# A>-g-*>i=. 3* 

[U^D" 17] 

*fll6%Hl 5a<H*i, av 71 7f^5.^r CF 4 , CHF 3 , CH 2 F 2 , 

C 2 F 6 , C 2 F 8 , C 5 F 8 -§: S^HHr f^ls}r £S.*f|4i;43 seh Tg^tg-*]. 

18] 

il0%H] °vMH, A o v 7l ^1 2^^*21 gojH ^h^eh^o] violet} 7000 A 
19] 

*I]10*<M1 °vM ^, -8-71 CVD TiN^ ^^ v *>7l £ ^^^l #4= 1^3^ 
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